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1 DESCRI PTION COUPLI NG UNI'T, TEST HEAD, AND TEST
APPARATUS 5 Field of the Invention The present s~sevr
invention relates to a coupling unit, a test head and
a test apparatus. Mre parthcularly, the presentMWﬂlm”"
invention relates to a coupling unit, a test hea

a test apparatus capable of containing test boards =renieos

efficiently. In 10 addition, the present applicagt, 'mmmmmmw
relates to a Japanese Paten | ication refer@ﬂwgﬂ
bel ow, and the contentE%gER%ﬁF?ﬁ%are I ncor pora
herein by reference if applicable. Japanese patent *G00002*
application No. 2003-101351 Filed: April 4, 2003 15
COBRERYFoUNATAr TEATs HRPPon Bt SESTe8PPABPAPEt us tests an
el ectronic device wusing a board on which an electric
circuit used for the test 1is nounted. The board is
Fieddt afnetlei invengioa test head. 20 However, the hei ght
of the electric,circuit mounted on the board n ght
var y '§eBEREFRG BRI EHRD tERAL SR &6 8 RGHY; PR boark test
he8ANRAG ke MY ahpesret b Cl bty pArt DBUPELOY, akhe present
Therefore, It is an object of the present inhvention to
inyeotide zedstipbi hg antouphingsenhieach dirbBt hemt and a test
apparat us heh 25 is_ ¢ I f .overcom ng. th
=RBE 5 Ul SABACKE 25 caRRERCTRaS: Fett dRTEHIT v e b Tn
addbhevenanthetdieisenh apbsieanibe sehheyedo ByJapanese Patent

conbi nati ons described iin the independent clains. The
ApepEAddRT EPARKSTGS RELPUNt REA ABPafCRGEDLS Qtdwhich are

in@%ePBLAt¥d herein by reference if applicable.

Japanese patent application No. 2003-101351
Filed: April 4, 2003

Background Art

A semiconductor test apparatus tests an electronic device
using a board on which an electric circuit used for the test
ig mounted. The board is contained in, e.g. a test head.

However, the height of the electric circuit mounted on
the board might vary depending upon the test. Accordingly, the
board cannot be contained efficiently in the prior art.

Therefore, it is an object of the present invention to
provide a coupling unit, a test head and a test apparatus, which
is capable of overcoming the above drawbacks accompanying the
conventional art. The above and other objects can be achieved
by combinations described in the independent claims. The
dependent claims define further advantageous and exemplary

combinations of the present invention.

Description of the Invention
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conbi nations of the present invention. 30 Description
of the Invention 2 According to the first aspect of
the present invention, a coupling unit for

el ectrically coupling a perbormance board on which an
el ectronic device is nounted and a tester contro

unit for generating a control signal for controlling a
test of 5 the electronic device includes a board

con |n|§g uni t fﬁr cont ai ni Ee boar

o eBErREAry EoubREAEFERt rhets it Thmdngeaih drvgntion,
a @6EBIih alni®@fdﬁ%‘le@@%&@a’l§yr eslipeenyl & ];SHl:ﬂﬂﬁnaere doard

plurality of different holding positions and

oncwprRnn elds ter wtiavsiesti aend semgunsedoapd el ttQﬁtteme control

un&?ﬁfe?Pg%iéJpels clgltébl egggggg%e p(grlr’ orrmnc%e)h(E (ﬁﬁ nth%eteSt of

theoefleicrgouiict dﬁ%&dﬂ”iﬂﬁﬂudé&|deOar@ObdhﬂglﬁEﬁbeﬁnlt for
fixed to be re Iaceable on one of_ a g% I|t
b

of
COHFPFEF@E& 3 iBGStg PR 1§ bRt ot CheY %@n qi g tester

coHE'rbl W91t Kol di-Rgritigat e ééseoﬁégr@rlsoﬂgpﬁ?gcéa%le on one
ding positions in response to the fixing position.

ofThepbuuphmg gﬁldlf‘rﬁ@/rémm:e}dlmlnmﬁel@mtm aigioupling
caﬁi‘?dgf rﬁ#ﬁ hdgrﬁ. J?spdcol 1e%“9' Slglix% h:ﬁ o%% Q(e)fd in the

| p03| I"on an end

hotdtiphasbd 0t 1de ahdstles otbetr©hd Rl dougled h:@ tloel @Iedxrfgarmance
unit may further include a guide nenber detachably
bogrdposed on an installation position in response to

theT%bXb%&pHQ%btb%ﬁto%dy“ﬂﬂiﬂﬂ@% heldiRg EHRAGIE, member
fixed, for guirding a side of the test board when

£ 1vcesltt¢)barzcbplsamtrﬂge ohreye 0éd phuval heylsdaddf ferent f ixing
pog }J.%P%: g?ygg? Rg%gg-rggnt?aofrrlgngo@}u ,mpcgr oldlngy tqi%v%est
board on one of the holding positions in response to the fixing
position.

The coupling unit may further include a control unit cable
of which one end is coupled to the test board held in the holding
position and the other end is coupled to the tester control unit.

The coupling unit may further include a guide member
detachably disposed on an installation position in response to
the fixing position on which the holding member is fixed, for
guiding a side of the test board when the test board is being
inserted into the board containing unit.

The board containing unit may have a plurality of holes
formed in a row in response to each of the fixing positions on
a surface thereof to which the holding member is attached, and
the holding member includes a projection for engagement with
one of the holes.

The board containing unit may contain a plurality of the

test boards, and the coupling unit may further include an
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formed in a rowin response to each of the fixing
positions on a surface thereof to which the hol ding
menber is attached, and the hol ding nmenber includes a
projection for engagenent wagth one of the holes. 30
The board containing unit may contain a plurality of
the test boards, and the coupling unit may further
include an 3 inter-board cabl e whose both ends are
coupled to the different test boards, _respectivel

inRE-peard ANt ai'RIane BRFE #RYS Goift SPNPASH b dihe ;di%%ferent

teEEebohﬁak,bgéégéctéﬂgl he coupling unit may further
I nclude a couplfing 5 board coupled to the test

boafte. bdaed coopt & higi ngiunitayafyurpbhtrinng| piberality of the

control.,unjit bl e ,which,one end.jis coupled to the,
cefEHdatan rhad Bl Southin b uRe c NS B nhes e ¢ Sabidline
bog@edt e6lipladt towhaeekastheoaedel.i ng board may be

el ectrically, coupled to the test boards and the ,
confR8I COuR! g nddpray Atdias AgctBdere coBésRd Wabesable

ofOfhi&e JHLERAL %)é VAT o ehléletf’/és%%{d”énﬁeﬁﬁé habler end

fixing a test board el ectrica pled to a tester
iscnvplad uaithef bestgenecatived widonwheresndiia cofipt ing board

B A8 AP o ) SO Y LT o
unt@ bepnepl aceable on one of a plurality of different

hol di ng positions, a holding nenber, which is fixed
t o PECPEpiagehnl EhormasiRnbrepesitupal tiy PrFsant favemtion,

LXkN Sit.l.0 ont ai_ni.n jqt .qf ;
2 HEBLMACBACEbL B8R Aoty 235t BTl e1edirically
coupleddpmasee 21t contieofli wi ity fprsyenars t ang aaconntoblsignal

el b8 £ 2 arbhel g810e SHL L3 SOULEN, L8 SR ¢ poara
coh8agaipbyaeni® fldiecbreh ehis§HOteHBidoard to be replaceable
on one of a plurality of different holding positions, a holding
member, which is fixed to be replaceable on one of a plurality
of different fixing positions of the board containing unit, for
holding the test board onone of the holding positions in response
to the fixing position, and a control unit cable of which one
end is coupled to the test board held in the holding position
and the other end is coupled to the tester control unit.
According to the third aspect of the present invention,
a tegt apparatus for testing an electronic device includes a
tester control unit for generating a control signal for
controlling a test of the electronic device, a test board
electrically coupled to the tester control unit, a board
containing unit for containing the test board electrically
coupled to the tester control unit in order that the test board
is replaceable on one of a plurality of different holding

positions, a holding member, which is fixed to be replaceable
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According to the third aspect of the present

invention, a test apparatus for testing an electronic
device includes a 25 tester control wunit for
generating a control signal 4for controlling a test of
the electronic device, a test board electrically
coupled to the tester control unit, a board

containing unit for containing the test board

electrlcally d.to the tester control unit in
OnGfe P Rl Urad téfp?g o TeR s gl?‘éﬁﬂa‘?%sa’bqjé”b%oén"eh%#’oard
coﬁtBEH&ﬁb'drﬁ@f rei-f{erenty EHledﬂéHJ: b@Q:?atdrPBﬁe oF Rk @'ﬂo'iﬁlng
whi is fixed to be replaceable 4 on one of

pognunanSt ynoreaponeeem thei higres indspitsi@t, taned @o&mﬂpllng
nt aj unlt haol di t_ bQa
caﬁg % h OrrJl L8 Fﬁons GOy pﬂ.%dt g§ éﬁ% tetsﬁ: "bga%ﬁ ROF 1n the

resp Xi'ng

hoPdshyi ptssltart@h anciotipd bercatd ¢ safowbl €0 tenche @xénfsarmance
coupled to the test board held in the 5 hol ding

bopgdi-ti on and the other end is coupled to the
per il ”@lﬁ\ﬁrﬁar}F%@r Che -Eli‘l%e%%mré{ogé ridtend BYEDL | 0Dy Qi%%%rlbe

not necessari Yy describ necessary f eat ur es” of
aliiheepessany fm@mes)mf ‘E&n@ present: mvwehionn e girsgent

s Y AT AT By LS LEELUESS, B8 Do Moo

abafreexanpl e of the configuration of a test apparatus
800 of this enbodinent. 15 Fig. 2 shows an expl oded
perspective view of an exanple of the configuration

BR‘?LEFaDtE%%hII@’Q‘%@N]'%Q‘ FEEQDRiW%RJ%\éS anot her exanpl e of
the configuration of the test apparatus 800. 20 BEST

MODE 160R 1PRACWsClaNG eRdmpllNVENT ItON Toam fiigrardttiion wfl la test
appara%%sd %%%r Iol%e%hgass %%b% 1£nh %tpr eferred
Fig. 2 shows an exploded perspective view of an example
of the configuration of a test head 100.
Fig. 3 shows another example of the configuration of the

test apparatus 800.

BEST MODE FOR PRACTICING THE INVENTION

The invention will now be described based on the preferred
embodiments, which donot intend to limit the scope of the present
invention, but exemplify the invention. All of the features
and the combinations thereof described in the embodiment are
not necessarily essential to the invention.

Fig. 1 shows an example of the configuration of a test
apparatus 800 of this embodiment. The test apparatus 800 which
is an apparatus for the test of an electronic device 350 includes
a tester control unit 400, a performance board 300, a coupling
unit 150, and a plurality of test boards 500. The electronic
device 350 is an object of the test (DUT: Device Under Test)
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enbodi nents, which do not intend to limt the scope of

the present invention, but exenplify the invention.

Al'l of the features and the conbinations thereof

descri bed in the enbodi nent sare 25 not necessarily

essential to the invention. Fig. 1 shows an exanpl e of

the configuration of a test apparatus 800 of this

enbodi ment. The test apparatus 800 which is an

apparatus for the test _of ,an electronic device 350 |
SUCRCRgdesSeRl FRRFBFEeBnEF¥ECani tTHR TS5 ST Bt gnit 400

gebaabd e300 conteoUPs i it BE ot e 2@t SNENR Llek@tbhYcHevice
test boards 500. The electronic device 350 is an

358hj epd etippRdesedt tPRUTheDEgsteboagels $OSt-) 5 such as
a sepico [ e t r.ol _uni+.. 400,
conaiie CBEHELARAAEY! Hoad € At HhclUlRED a htuf@fley of
cothectberi 31 deyoeeded o, i enbdostpnlsies aice facifpthesioupling
hoards 500. . The gerfornance board 300 i ncl ud

unditytaf i t AF Ehe RBRAGETBRSE PRTSH GPi0dBaUBRS; elie %&ﬁc&ﬁonic

de?dtkassof pring e couplig 1 HRiduphadd tANdtt Dast a few of
per formance board 300 nounts ‘the €l ectronic device

thgs0omheéchokrs ety ical tgp coupflase + o Thee teanechorew b are
the _caonnectors 31 nj rface,, The, connect of.
<1585-48311Y) SePrits £ EbS+aRePRhoNE Ly iiFe fo e ibaly.

i-cal he "tco I hg “uni
thtbPerboenatdcedbyard @ dthelpetiacaangecbapl ds e electronic

el ectrically couples the electronic device 350 and
deﬂ%é’ec%%?)lai’\%tﬁﬁiCtOLYE@O‘Er_IQZHF‘f-He]r?0 t h&FEEST nBie S S PEHRTCe
bol%% 98y AR MohtPhUp Bhit-hYi0f &f RARRS: ideHEGe8edSPs0. In

n additi‘on, the performance board 300 may i ncl ude,
addig.iogol the sy fommagireabeactictdt mayl 1nckedpl €d at-09phd pads

L S ; .
R B A TSR s B AR B DE L g gt ace
ofhead cbfhectaahizfiox 200 includes a plurality of

connectors 210 and, a plurality of qoupling capl es 10.
EacFhss cPRR1ABENR Hld ipcludes a hifix 200 and a test head

100. The hifix 200 includes a plurality of connectors 210 and
a plurality of coupling cables 10. Each of the connectors 210
is provided in response to each of the connectors 310 of the
performance board 300, and coupled to each of the corresponding
connectors 310. Further, the hifix 200 may include a pogo pin
agsembly which is electrically coupled to the connectors 310
in place of the connectors 210.

And one end of each of the coupling cables 10 is designed
to have a degree of freedom to be wired facing the test head
100, and coupled to the top of each of the test boards 500. The
other end of each of the coupling cables 10 is coupled to each
of the connectors 210. Accordingly, the hifix 200 electrically
couples the performance board 300 and the test boards 500.

The test head 100 includes holding members 20, a board

containing unit 30, and a control unit cable 40. The holding
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I's provided in response to each of the connectors 310
of the 20 perfornmance board 300, and coupled to each
of the corresponding connectors 310. Further, the

hi fix 200 may include a pogg pin assenbly which is

el ectrically coupled to the connectors 310 in place
of the connectors 210. And one end of each of the
coupl i ng cables 10 is designed 25 to have a degree of

freedomto . wred facing the test head =100, and
E‘gﬁﬁ?e?oo ?6et s podte vaphaseabhe qreany pfaf ¥iBg@ostfd ons

fOEHerb@aﬁd o or3eth O g tlhe cawpl | ‘i‘ﬁecﬁgi&?n%%étﬁoéloé]pi@@mld

to each of the connectors 210. Accordi ng the hifix
thgoaeeatedwam@ﬁ | §00 c ouplrsedateyusirfast rﬂmb@m@apdsm@ons in

ARG 4 EFL SO 8805 A0 TP oML S 00 EL iS5

30C98t & dagHifiore dnt 4G inEhehbopUiLRgl 6tgeabew§stitb@rﬁis 50 0.
fixed to be replaceable on any of_fixing positions

t he 3564 @fcBREaPRARgOGNTRe 30PN R HELHE rRPRrerifed & hzc‘;h has
a g@égeetgf fAsdadeard$,13%% 28 eglsdx%gw é&%&ﬁhﬂg\qgut 30,

itrons in response to the fixing positions
anthheobpaed tortla ﬂuortgounof 6a<3]@ oﬁ thecisetfbpards 500. The

otBRE EhAe DFhEnetabREt oitinic i Rnt a0 IMROR S e Tester

cotiegoeairdfc 4 @@ed@tadc&d/m{gelq; t@hé b@nb@@ﬂ.dnﬁ%@bl‘é Ag couples
unit 30, and coupled to the bottom of each of the

thedwsthbarads 560. anﬁnehe SERELTARP OO} RB1E4A0r-0l TRAddition,
th%aé&?pdﬁ%ﬁ ﬁngeﬁgoeglégt%{keaif?%%ﬁp %2 & Coge{cfa%aﬁég%oard

ccor he control unit” cab
3oweahdbmaed$e§®@ran@nmh@1taﬂuer4©@ntrol unit 400. In

addi ti t he li 50.el ect.ri call |
he ERSTT Sifniiee Rl FOROE S0 I Fodter GSRDIUAR a5 2
pif0CarBachedl bhe e rheadscRe \Wiedh fick &rﬁo&recétsw the

as a 15 pin card where an electric circuit used fo
elegsroadc @evipe 350 is mounted is detachably contalned in the

test head 100. Each of the test boards 500 may be a test module
onwhich, e.g. apinelectronics or power supply unit is mounted.

Here, if the tester control unit 400 and the test boards
500 are fixed via a board (backboard) including connectors
provided in response to the test boards 500 respectively, the
test head 100 necessarily contains each of the test boards 500
on the corresponding positions of the connectors. Inthiscase,
however, since the positions on which the test boards 500 should
be contained are determined by the positions of the connectors,
the degree of freedom for the disposition of the test boards
500 might be decreased.

Inthis embodiment, however, the test boards 500 are coupled
to the tester control unit 400 via the control unit cable 40
whose one ends have the degree of freedomforwiring. Accordingly,

in this embodiment, the test boards 500 can be disposed with
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el ectronic device 350 is nounted is detachably
contained in the test head 100. Each of the test
boards 500 nay be a test nodule on which, e. g. a pin
el ectronics or power supply7unit is nounted. Here, if
the tester control unit 400 and the test boards 20
500 are fixed via a board (backboard) including
connectors provided in response to the test boards

2 BUAPLARETERCHE of LERESTos b RIL K00 IF fidier end of cthe

coferbeIpanit 191 PaviHd DAGeirebltsr £8886HANS héghBidSrection
case, however, since the EOSItlonS on which the test

fapdradS w00 SheuP@tEISTheEohba] rtévcp a?k §eeertifistedhpyd 100.
Ac%:gﬁdgﬂ%i%' otrﬁ%e ecﬁﬁ@%e%@nTSSt r}Lj}ﬁﬁj%gEeéeQE %%aords 500

ree or t I sposition o Fe test boards
whnbghﬂdmgﬂh&wamsedlffarentsfenho@auhﬂqtﬂ&wwu&rtheh@eight
test .boards 500 are coupled to the tester contro

difRFEi%B0 via the control unit cable 40 30 whose one

end?lgaVQ thewdeghegxPloded asstosped®IveMFidW of an example
Accor gly, in this enbodiment, the test boards 500

ofchie beort s@esagiontef Tthe me@t hegled 08t leé%d'd?ﬁt Ihead 100
1n§:dLghE's %oéa.hc?c?LFS&n%gg &E’ngnghnb Usle FRREE At rol

as a egree o ree elg rect] on
unﬁacbagléren1the bottomto the top of the test head

100. cor the test, d 100 can contai.n t
oo AL d GO A iIES Forigt B0 SPEtairme Elh BRIty of

teeeqsbﬁct@sobnlﬂ Res ek Bl t wdleh86d 1 Diherfdeds 258 %\&sw@ which
expl odegagerspectlve vi ew of an exanple of the

aredpd¥Figaraft RBorade qIns iksinheddfeun. vearil eakty mdad eredhaped
eSS SR 1050 DM e BULEERIR S mil oy
membletrsfﬁspca)mﬂaISEaﬁehélS]bclsad:lla@pr@fxmfa&i&tlybﬂ&pd:?aﬁ)@llfrac:.ng
each ggﬁgrb‘s}_g\ﬁeéﬁ pVJ\.LaeldletreraerrrTan.en.resc’i %%éc%ngegage\ﬁmthem The four
wall members 35A and 35D are integrally formed tomatch the levels
of their top surfaces with each other.

In addition, the board containing unit 30 has a plurality
of positioning holes 34, a plurality of screw holes 32, and a
pluralityof guidemember fixingholes36. Thepositioningholes
34 are formed on the top surfaces of both of the wall members
35A and 35C in a row at approximately regular intervals in the
direction perpendicular to the direction from the wall member
35A towards the wall member 35C. Accordingly, the positioning
holes 34 determine the fixing positions of the holding members
20 respectively.

The screw holes 32 are formed in a row adjacent to the
positioning holes 34 respectively. The screw holes 32 are used
for fixing the holding members 20.

The guide member fixing holeg 36 are formed onboth a surface
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are parts of a case consisting of four vertically

pl at e-shaped wall nenbers 35A to 35D surrounding four
directions. The wall 15 nmenbers 35A and 3 5C are

di sposed approximately in parallel facing each other

with a predeterm ned space between them The four

wal | nmenmbers 3SA nd 35D re integrally forned to match
t he Ievels of their top surfaces with each other. In

addi ti an, board ont ai ni ng 1t 30 has plurality
ofyphe v F“F fing° Aorast ng the wﬁﬂ}avw%ﬁ%f%&ﬁe%oﬁ%face

ofdhe RAY1 denMddr ﬁédﬁ tf)éc‘i&g%ﬂé’ﬁaﬂ?'ﬂé%lbefr' 3‘51@ 4nhok8d pRallel
The positioning hol es 4 are formed on the top

tos ihea eas appepent dflrﬁﬁél\mll lofimgiee o i38ardmy 38C € 3 in

p ry
reb BB, BRRLRK JON S Ao SR R YELBeLE VaEy | The guide
memb&href125n§5]ﬁole)ssva3d$:1ettmi:hmﬂly fasbehe39@ide members 60 by
hol es 34 determ_ne the

Accqrdin the 05|t|on|n
enBRRLAG FAELE CenehBBuis RERAPRE Gfombacsorsgnaly, the guide
mehBeRaCEH VY e R ISR S8 e820R 1S d MBI He & ;'J’O‘%Wt ions

adj acent to the positioning holes 34 respectively
inThespenew toltdye FAxing posdtigdsf vhefexting hcrﬂeimg menrg:ers
20”S§%eg§ The gui de nenber fixing holes 3 6 are
oth a surf ace 8 of the wall nenber 35A

f aciThg thde_:ﬂmé\‘ﬁﬁ@ﬁQ 035€ anra ixksghaarel bolytieoy@llength
menber 35C facing the wall nenber 35A in a_row
1%&%%#P%gltFélﬂﬁé%éFﬁ§ﬁd&ﬁ%ﬁ18F9€€Fhﬁ$¥he@h§tancebetween

the%ﬂ QAR 205 68 a%éd 3Bc, IRPA §sst@né %%Ppgf it.thieof‘%%? board

hol es 34 respectively. The guide nenbe I X1 ng
5086 dEatabmibtyeth(ldheg gwndbenmabelrrsﬂﬁﬂidg/ twenfiging screws

28} o BB BRI ESA) §oSr T Aea on B GRRTTIA TGP Poles
2zpoama| ang1luird 1He$P TS eohdelerf iDikitigp eilldsons Wher e
the hol ding nmenbers 20 are fixed.

Each of the two projection sections 24 is a positioning
pinwhichprojects approximately right downwards from the bottom
gurface of the holding members 20. One of the two projection
sections 24 is engaged with the pogitioning hole 34 of the wall
member 35A, whereas the other projection section 24 is engaged
with the positioning hole 34 of the wall member 35C.

In this case, the fixing positions of the holding members
20 canbe determined inorder that the interval of the positioning
holes 34 becomes the minimum unit of positioning. Accordingly,
the holding members 20 can be disposed on the board containing
unit 30 with high precision.

The penetrationholes 22 are formed penetrating the holding
member 20 from the top surface to the bottom surface thereof.
The fixing screws 28 fix the holding member 20 by engaging the
screw holes 32 through the penetration holes 22. Accordingly,

the holding members 20 are fixed to be replaceable on any of
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10 The hol di ng nmenber 20 is a stick-shaped body whose

length inits longitudinal direction is |Ionger than

t he di stance between the wall nenbers 35A and 35C,

and holds the top of the test board 500. Each of the

hol di ng nmenbers 20 includes two fixing screws 28, and

has two projection sections 24, two penetration hol es

15 22, and a plurality of connector fixing holes 26.

Each of the two projection sections 24.is a )
thﬁo§ﬂ¥ﬂ8ﬂlﬂ?sﬁﬁ%?9ﬂﬂQ§1?ﬁ%jb%%¥§ SPpEBANAEEe MPLE Gt The
coﬂgﬁgﬁ@&d§%ﬁﬁﬂ eﬁg?egoﬁéQQ%eSﬁgﬁﬁgaiﬁgnéé¥%ﬂﬂﬂémﬂﬂé holding

ers 20. he two projection sectidns 24 is
membgaged Groh the posisuoviicr twltheabafftarheunfldceghereot

. _nmenber _35 ereas_t he_othe rojection section 24

1 FEaEbndR kol ESREESmALTr SHT o PASEASY S THONSE' I ene

teBeNMBeard5€o0l N The scomsdstdhef HrtdidnNhqiesidd dmtedfpddes and
hol di ng menbers 20 can be determ ned in order that,

fixge FREekoRBI CORNEREOHOPE | M righe HATE P hdcomFdWifed at

thﬁ!io ggu&]l&'% 19e RORILE ii?%'é@gblécﬁgrgéaﬂﬁ%ét%éoatﬁd? connector

1
I'ng nenbers 20 Can I sposed on t
50eontaining wunit 30 with high precision. The

penetratiaqn hol es .are formed penetrating, the.
Pol Brg amd S P Tmet TS PR aEE viPerlSipe rsppere
20Shb I @et et BehRSEtord U I go LW s2Bhdaxdd IBeohotBéndhold

menber 20 by engagi ng. the 30 screw hol es 32 through ,
theh & egéndoeaidsod Mol ies izectidgtor AliGRPatiped Yholtdiengolding
meffBILRS" 9 020al! Bileted ! QG el 2earbleaamAR0ol O the

I Xi ng positions o he board containing unit 30. The
conactooff ithenguidee sied®earse 6lorimed pérdaratshapeachaember

hagl di ng nenber, 20. from t he top, surface to.the bott .
ha i BaTFREV BN L PR FREHIPE Lt ot T HECH L R <ilion.
THR' gui dedmékibéhes § tuPfa g'if@j@ciz@%h Rear gn&PR. fdhengagement

~connector fixing hole 26 interposes and fixes the top,
ingontlee oovl dsopember tfHaigehhete 16 . 12 ca\gage® jhe projection

into the guide member fixing hole 36, so that it is detachably
installed on the position where the guide member fixing hole
36 is formed. And the two guide members 60 are disposed facing
their grooves each other on the wall members 35A and 35C
respectively. Accordingly, the two guide members 60 guide the
two opposite sides of the test board 500 being inserted downwards
into the board containing unit 30 respectively.

Accordingly, since the guide members 60 are installed in
advance in the board containing unit 30, the test boards 500
can be inserted into the pogitions where they should be inserted
without any mistake. Therefore, in this embodiment, the test
boards 500 can be contained in the board containing unit 30
properly.

Further, each of the test boards 500 is coupled to the

coupling cable 10 and the control unit cable 40 via the top and
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the one end of the coupling cable 10 facing the top
connector 502. Accordingly, in this enbodi nent, since
t he hol di ng nmenbers 10 20 hold the connectors coupl ed
to the test boards 500, theyghold the test boards 500
indirectly. Alternatively, the holding nmenbers 20 may
directly hold the test boards 500. Each of the guide
menbers 60 is a pillar-shaped nmenber having a groove
whi ch extends in_its Ig gltudlnal di rectjon.

5 The
PO Pl CRERGEFOEE RS anProp cRTOR AR Shoki? g and botton
re3peegenRAL, | NtRe (R GHEE E‘Hgbﬁfntfx‘dfﬂ ﬁﬂl@@a%l@ﬁogl%nches

efgages the projection info the guide menb f1xing
inh@bép@@sescOthapluralstﬁe¢éo¢mmchtmnst@ﬂIanﬂ(nhelhxanches

03|t| n ere the guide nber fi xi hol 36 is. .
SR TRanES! fal e et e it Al 2 pederively,
whfe&@arsgtaa bbeer @iV RACHneLREr uantt Bebval 4o merrmpled

35A and 35C respectively. Accordingly, the two gui de

Eoné e €566 Ty G HHe Utito 4Afhosia & G HIOR (it t edind the
coRpahdPllLPeE M IIRLElLef dOMNUErds c N PutRei PP E coaxial

contairning unit 30 respectively. Accordingly, Since
cabiesgairdet hedbep s B8 acupilest &l sHei hop 2Gormwetners 502 and

t he _board con test boards 500
chs CoRBBFF RS b (i HAsh, P dikaiea, e Rentany pa S 14
priofSdeldedt Whiciaubbnanynd stales. cHiey ele@irctifdlRi.s

enbodi nent, the test boards 500 can be contained in

the TiGar 4 EBAVEI MAG eHiaxaIP L rdpERpycondigurahipn of the
te%%céi‘ﬁn].‘?éré@@ e b?ﬁfﬁﬁh %le'oal QrR! edhd @ dde, gRparatus 800

cou ng ca Ie 10 and e contro unit cabl e Vi a
fmrftéletropnahddae dGrotinterfensdetard 5502 ahddSdde pesti dedd 100

PR Bt POP RN PR CHRT A0 TS SonRaeporaat o'g board
7oRl urality of connectors 42 and the branches

The interface board 550 i1s a test board for generating
a gignal to be supplied to other test boards 500, and coupled
to the one end of the control unit cable 40 and the one end of
the inter-board cable 50.

Both ends of the inter-board cable 50 are coupled to the
interface board 550 and the test board 500 respectively.
Accordingly, the inter-board cable 50 electrically couples the
interface board 550 and the test board 500. In addition, the
interfaceboard 550 iselectrically coupled tothe tester control
unit 400 and the test boards 500. Accordingly, since the test
board 500 and the interface board 550 are coupled wvia the
inter-board cable 50, wiring of the control unit cable 40 can
be simplified. Further, both ends of the inter-board cable 50
may be coupled to the different test boards 500 respectively.

The coupling board 70 is coupled to each of the test boards

500 on its top surface and to the one end of the control unit
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are coupled to the correspondi ng connectors 42
respectively, 5 whereas the other end of the contro
unit cable 40 is coupled to the tester control unit
400 via a connector 44. Andi;ihe coupling cables 10
are such cables that a plurality of coaxial cables
are tied up, and coupled to the top connectors 502 and
the connectors 210 (cf. Fig. 1) via their connectors

nd 14, 10 provided at their one and other ends
aﬁéﬁpﬂe%weﬁ %/bOEFam AR ahGFREFLBLA M| e FoRRGing board

700@%&%@@19? ebuphes trat paRPAL 8t YSoB800=5¢ rbéahf&s 500 and
enbodi ment he test apparatus 800 further includes

th@ncpntéﬁia@eltb@@bdesso Akl fuxetheecsanhéaarle)@oodmﬂm‘er the

ook B R0 806 Y PO GANE 20,01 &SP BRLOEVEE, s

thgetesatboagdsassognain hadbelsmpp&m@dets@ Ré&e@r ooeghy include
boards 500, and coupled to the one end of the contro

2 RhRFathbY LUFoaRd igebeaEdantd oPnd AR ‘F?&%ﬁ%ﬁ?a?a@ of the
co%%@.ll%g%aﬁ)s BothveR0S-9h1 %@@og%s Je tg'ﬁ%.[ghéﬁﬁ*.le% ard

coupl éd to the 1 nterface boar 50 t est oar
CaSO@Sré§pect|vely. Accordingly, the inter-board cable

L h fa d
Che ARt 504 IMEB0 PR HOBTE i BT PG L AT BrT Badcpodyart of

theb0Fursctel &t bEcalHey tespdedcbatibe tLﬁfﬁIteM@@nHéQerBed in
unit 400 and the test boards 500. Accordingl si nc

conpectdon whshr Higoot an&‘qrhgxﬁmpéﬁf,a*égebbgizgrégge akp%ard 550
ma! llllré.lv‘aed tHea ftd?l%t fb%art%s%alq}e%t:%gc* eg#r{élﬁg:dlf th& iming

ontrol unit cabl e can be sinplifi Fur
gdmanatendsaofauherenasalbsasdmembrﬁ,5@ fmmmatmnmmnmnkxietc

to the diff ent t st boar.ds 500 .respecti vel
ARG HodT 76 T8 " GUBIE s SR HGT e R ool more
clkeags 500 on |ts top surface and to the one end of

the control unit 11
In addition, the interface board 550 may generate a part

of the control signal for the control of the test of theelectronic
device 350. In this case, the transmission distance of the
control signal transmitted to the performance board 300 can be
short. Accordingly, the noise related to the control signal
can be reduced, and the test of the electronic device 350 can
be more properly performed. Further, except asdescribedabove,
matters in Fig. 3 given the same symbols as those in Fig. 1 have
the same or similar configuration with that in Fig. 1, so they
will not be described.

The above and other features and advantages of the present
invention will become more apparent from the following
description of the embodiments taken in conjunction with the

accompanying drawings.

INDUSTRIAL APPLICABILITY



cable 40 on its bottomsurface . Accordingly, the
coupling board 70 electrically couples the plurality
of test boards 500 and the control unit cable 40. In
further another enbodinent,{34he coupling board 70 may
be coupled to the interface board 550 and 5 the test
boards 500. In addition, the test head 100 may i ncl ude
a plurality of coupling boards 70, and in this case

each of the caquplingboards 70 maybe coupl ed to_each
ot héry PRVERES] ATER. bBSr deSERLPEROBAbFES e,2¢¢rrding to the
' f 5 ; i a . par he, .
s R R S R T
a tenndsadand @ KaEtgapparbonsesap@bbe dtheonhténfiagethe test
gﬁrd ?gocina¥lhave the functions of a test vector
sner at or! gnti%‘ng generator, a failure analysis
menory, a format control, etc. Accordingly, the
tester control unit 400 can be packed nore 15
closely. In addition, the interface board 550 may
generate a part of the control signal for the contro
of the test of the electronic device 350. In this
case, the transm ssion distance of the control signa
transmtted to the performance board 300 can be 20
short. Accordingly, the noise related to the contro
signal can be reduced, and the test of the electronic
device 350 can be nore properly perforned. Further,
except as descri bed above, matters in Fig. 3 given
the sane synbols as those in Fig. 1 have the sane or
simlar configuration with that in Fig. 1, so they 25
wi Il not be described. The above and other features
and advant ages of the present invention will becone
nore apparent fromthe followi ng description of the
enbodi ments taken in conjunction with the
acconpanyi ng draw ngs.
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30 | NDUSTRI AL APPLI CABI LI TY 12 As obvious fromthe
description above, according to the present

invention, it is possible to provide a coupling unit,
a test head and a test appajftus capabl e of containing
the test boards efficiently. 13 WHAT IS CLAIMED | S:

1. Acoupling unit for electrically coupling a
performance board on which an electronic device is
mounted and a tester control wunit for generating a

WH@EnF?oFL§F§§QII§or controlling a test of said

el ectronic device, conprising: a board containing unit
for containing a test board electrically coupled to
l.sai @ cevpdingonnisl f9h|¢1¢¢1t30¥@%11?1’ Ieeupkingl & gstrformance

boggafo% :kélf?ﬁ fég%%lyr%nq.% <9en&1coé 13 rgal ' tr}/d OESSB% control

i g positions: SUpt

unwhoser e eyt i1sg @ouphedou%maﬂ tm cob@&bdlh@lgdaitﬂest of
sai d_hol di ng pasition and the other end is coupled to
SaéglElﬁSFFBPﬁEnéévBGEPdCO?P?ASéSQpI|ng unit as cl ai med

in gl ada.dg fUEhBR i n¢ABPNSIN9for @ caaltgllﬂgnger@e&est board
which is fixed to be Feplaceable on one of "a plurality

el@ttcmf:faéﬂe'nwﬂpkedgqaasultd: bastef smittrdbamdt in order that
| d baa
s e G Rt T 7 BOArERBAE ThoRBSTones e S F kg ment

homding|95313¢oﬁsqoumbjng unit as clained in claim1 or
2 further conprising: a control unit cable whose one
end & §o¥RdFEd P 1€aWioBEs L0 &1 HE FOUP1es Fh@dichgest

boBPS! il £ 1ﬁnga£@%&tcﬁ%fg 5891{—_%0{%% @ﬂe 5&@9%@1& fétc%'upled

control unit
to said performance board.

2. A coupling unit as claimed in claim 1 further comprising:

a holding member, which is fixed to be replaceable on one
of a plurality of different fixing positions of said board
containingunit, forholdingsaidtest boardononeof saidholding

positions in response to said fixing position.

3. Acouplingunitasclaimedinclaimlor2 furthercomprising:
a control unit cable whose one end is coupled to said test
board held in said holding position and the other end is coupled

to said tester control unit.

4. A coupling unit as claimed in claim 2 further comprising:

a guide member detachably disposed on an installation
positioninresponsetosaidfixingpositiononwhichsaidholding
member is fixed, for guiding a side of said test board when said

test board is being inserted into said board containing unit.



4. A coupling unit as clainmed in claim2 further
conprising: a guide nenber detachably disposed on an
installation position in response to said fixing
position on which said holding nenber is fixed, for
guiding a side of said test board when said test
board is being inserted into said board contai ni ng
unit. 14 5. A coupling unit as clained in claim 2,
wherein said board containing unit has a plurality_of
5.hol ésCPBPAEAT] WRht i CilaimedpdRsel akp 20aWheseinggayid board
Is £ r whi .S gl
A A e T e A neP i P ap g SPponse
toceaphisksad pifaxeng posibioragayenent fawet bheneobfto which

saj l.es. 6. . A _cquplin nit as claimed in claim1,
sa%ﬁe%@ﬁﬁl§§i@e55§FdlscgﬁF%Fﬁfﬁg ﬁﬁﬁt contains a
pl ursaliid Mo Dl AGinteriiest cBRBLESesad @rofied tGRMPEbARHGdement
further conprises an inter-board cable of which both
withdongr €fc §apPedl®Ssai d different test boards,
respectively. 7. A coupling unit as clained in claim
1, wherein said board containing unit contains a
6 .pl uRakbtipl dhgsan it tass clhdaedsinarihsmild whapkingsaid tboard
further conprises_a,couplin oard _coupled to said
Combe Tog: HBL EaSORC BRI S R RALL L6 OFf SAREdCeRE o, and
furtdhar EQ{IF!'L E85NGiit BueeREFA o1 s&aRinei B e WOb6Ar@abl e
end is coug ed o said test board and the other end is

ofcwhprldbebh sends taxg eourded s sahftdifkerenh sty boards,

Iy ard is electrically coupled to said test
re%%%%%g%%%&gsaid control unit cable. 9. A test head for

detachably fixing a test board electrically coupled
7.4 o dapouplin§ AL 0'ad Uit ihda 98" Sin 19 $n€2Bih%a1d boara
containing unit contains a plurality of said test boards, and
said coupling unit further comprises a coupling board

coupled to said test boards.

8. A coupling unit as claimed in claim 7 further comprising:
a control unit cable of which one end is coupled to said
test board and the other end is coupled to said tester control
unit,
wherein said coupling board is electrically coupled to

gaid test boards and said control unit cable.

9. A test head for detachably fixing a test board electrically
coupled to a tester control unit for generating a control signal
for controlling a test of said electronic device, comprising:

a board containing unit for containing said test board
to be replaceable on one of a plurality of different holding

positions;



for controlling a test of said el ectronic device,
conprising: a board containing unit for containing
said test board to be replaceable on one of a
plurality of different holdigg positions; 15 a
hol di ng nmenber, which is fixed to be replaceabl e on
one of a plurality of different fixing positions of
said board containing unit , for holding said test

board, on .one of said holdin ositions in response to
oai & PPYRRGS JERTRS bn MR A5cERKFOICURE: FERbREEGP1E on one

of Wi gh A 1e)d oirS g ¥Rttt ¢i%ang pbedt ikear dMeldd Board
said holding position and the ofher end is coupled to
copsipd ntlagtuarl toofey bbldang sald test beardppars of shdd holding
testing an electroni c devi.ce... conprisi.ng: a tester
PORARLPRE O £ PR genEPatiiG & CoNey BOEORE: FOP
contar ebhtrglauhest caibl & afl welieti boel endevsceouplé®do said
board el ectrically coupled to said tester contral ,
teghi POaRdpdatrd ToritaHichited dimck PPE! CoRt anfi WS F et &td 1s
cobpaed tel eslitl ealhburcoupledit andaid tester contro
unit in order that said test board is replaceable on

one of a plurality of different holding positions; a

hol di n mher ch ks fixed to be re le on__ .
lodne% ogeggplagjrpaa}r:ﬂa‘t{yusof félrf fte(?%nltm?i %nnggjpgéﬁ?lg%%% éjfevwe’
compird shoar:d containing unit, for holding said test

board at one of sajd holding positions in response to

sai @ FERFAG FREEPbANiEn§or IR forenbronnstgnal for
TG RG B03 o and The StRerSRds Sedousted to said

per feotrahckodvarelectrically coupled to said tester control
unit;

a board containing unit for containing said test board
electrically coupled to said tester control unit in order that
said test board is replaceable on one of a plurality of different
holding positions;

a holding member, which is fixed to be replaceable on one
of a plurality of different fixing positions of said board
containingunit, forholdingsaidtest boardat oneof saidholding
positions in response to said fixing position; and

a coupling cable of which one end is coupled to said test

board held in said holding position and the other end is coupled

to said performance board.



